At present, there are many constantly updated guidelines and consensuses on the diagnosis and treatment of osteoarthritis both at home and abroad. e recommendations established using methods of evidence-based medicine has experienced strict research on controlling bias and promoting reproduction rate. As a result, the previous evidence was reevaluated, and a lot of changes were provoked in the diagnosis and treatment concept of osteoarthritis. However, several methods not recommended by foreign guidelines are still in use in the current clinical practice in China. On the one hand, Chinese experts have not reached extensive consensus on whether it is necessary to make changes according to foreign guidelines. On the other hand, almost all the current relevant guidelines are on osteoarthritis, but the lesions around knee joints which, as a whole, bear the largest weight in human body, cannot be ignored. For this purpose, Chinese Association for the Study of Pain (CASP) organized some leading experts to formulate this Chinese Pain Specialist Consensus on the diagnosis and treatment of degenerative knee osteoarthritis (DKOA) in combination with the guidelines in foreign countries and the expert experience of clinical practice in China. e consensus, which includes the definition, pathophysiology, epidemiology, clinical manifestation, diagnostic criteria, and treatments of DKOA, is intended to be used by first-line doctors, including pain physicians to manage patients with DKOA.
Overview
Degenerative knee osteoarthritis (DKOA) refers to a group of diseases caused by the degenerative changes and chronic cumulative damage of the knee joint, with knee articular cartilage denaturation and destruction, subchondral bone sclerosis or cystitis, hyperosteogeny of joints margin, synovium lesions, and/or the decompensated changes in surrounding tendons, ligaments, and other structures as the main pathological manifestations, knee joint pain, and movement restriction as the main clinical manifestations [1] . At present, there are many constantly updated guidelines and consensuses on the diagnosis and treatment of osteoarthritis both at home and abroad. e recommendations established using methods of evidence-based medicine have experienced strict research on controlling bias and promoting reproduction rate. As a result, the previous evidence was reevaluated, and a lot of changes were provoked in the diagnosis and treatment concept of osteoarthritis. For example, the Guideline on Evidence-Based Medicine for Knee Osteoarthritis (2nd edition) promulgated by American Academy of Orthopaedic Surgeons (AAOS) in 2013 pointed out that there is clear evidence that patients are not recommended for intra-articular injection of sodium hyaluronate, arthroscopic lavage, etc. However, such methods are still in use in the current clinical practice in China. On the one hand, Chinese experts have not reached extensive consensus on whether it is necessary to make changes according to foreign guidelines. On the other hand, almost all the current relevant guidelines are on osteoarthritis, but the lesions around knee joints which, as a whole, bear the largest weight in human body cannot be ignored. For this purpose, Chinese Association for the Study of Pain (CASP) organized some leading experts to formulate this Chinese Pain Specialist Consensus on the diagnosis and treatment of degenerative knee osteoarthritis (DKOA) in combination with the guidelines in foreign countries and the expert experience of clinical practice in China. e consensus is mainly to guide first-line doctors, including pain physicians, in the clinical diagnosis and treatment of DKOA.
Etiology and Pathogenesis
(1) Risk factors such as age, obesity, gender, region, occupation, ethnicity, hormonal status, and genetic factors are associated with the morbidity of DKOA, among which age and obesity are of special importance. e specific pathogenesis of DKOA remains unclear. At present, it is generally agreed that the imbalance of anabolic and catabolic changes in chondrocytes, extracellullar matrix, and subchondral bone caused by both biomechanical and biological factors is one of the important pathogenic factors [1] .
e main pathological changes are apoptosis of chondrocytes and abnormal extracellullar matrix.
e type II collagen provides a meshwork that parallels to the articular surface, proteoglycans, and water are embedded within this framework, providing compressive resistance. As the joint is subjected to repeated and excessive loads, these meshwork changes and anticompression ability will be weakened, abnormal proliferation and apoptosis of the chondrocytes will be abnormally proliferated and apoptotic, and various cytokines, free radicals, and enzymes will be released. As a result, the pathological changes will be aggravated [2] , causing cartilage damage and injury of the supporting structure [3] . Besides, metabolic factors such as hypertension, dyslipidemia, osteoporosis, and impaired glucose tolerance also affect the occurrence and development of the DKOA [4] . COL2A1 was the first mutant gene that has been found to be associated with the pathogenesis of DKOA [5] , and after that, 10 more mutations were reported in succession [6] . (2) Acute and chronic knee injuries substantially increase the risk of DKOA [7, 8] , and it is considered that the severity of synovitis is associated with the progression of DKOA [9] . Anatomical abnormalities of the joint such as varus and valgus deformity may facilitate the development of DKOA and functional incapacitation [10] , as a result of imbalance distribution of stress caused by anatomical changes [11] . Muscle weakness and ligamentous laxity which give rise to joint instability are also deemed to be the risk factors of DKOA [12] , so exercise is beneficial to the treatment and remission of DKOA [13] . (3) Periarthritis of knee is essentially an adaptive change after long-term load and damage, and this change can hardly compensate the original function. During the procedure, aseptic inflammation could be induced, that is why nonsteroidal antiinflammatory drugs are effective. Within limits, adaptive change of the joint structure like tendon and ligament can increase the capability of the withstanding load. However, pathological changes will appear when the load is beyond compensation [14] . In the area with poor blood supply, ischemia and hypoxia can cause degeneration and necrosis, and at the same time, the expression of inflammatory mediators, enzymes, and vascular growth factors is upregulated, which lead to angiogenesis and tissue damage, inducing pain [15] .
Epidemiology
e prevalence of symptomatic knee osteoarthritis (KOA) diagnosed by the clinician ranges from 4.2%-15.5%, increasing with ageing, and is associated with region, ethics, etc [16] . In Chinese population, the prevalence of symptomatic KOA was 8.1%, presenting a difference in sex (10.3% in women and 5.7% in men) and region (2 times higher in rural areas than in urban areas) [17] . e prevalence of KOA based on radiography is much higher, about 80% of the population above 65 years reveals radiographic evidence of KOA, and only 60% of those have symptoms [18, 19] . KOA, the leading cause of pain and disability worldwide, ranked 11th among 291 disease for disability globally [18, 19] . Almost 1/4 of KOA patients will suffer severe joint pain. Periarticular lesions and inflammation arose from synovium ligament, tendon, and muscle are major causes of knee osteoarthrosis, existing alone or coexisting with KOA. In population with the painful knee, the prevalence of gonarthromeningitis reached 67%, while bursal synovitis reached 0.2%-0.7% [20] [21] [22] .
Classification and Clinical Characteristics of Degenerative Knee Osteoarthritis
According to the position of lesions, the classification and clinical characteristics of degenerative knee osteoarthritis are as follows:
(1) Degenerative knee osteoarthritis [23] (2) Chondromalacia patellae [24] (3) Patellar tendonitis [25] (4) Subpatellar fat pad inflammation [26] (5) Medial collateral ligament inflammation [27] (6) Lateral collateral ligament inflammation [28] 5. Clinical Manifestation (Includes Symptom, Sign, Laboratory Examination, and X-Ray Examination)
Degenerative Knee Osteoarthritis

Clinical Manifestation.
DKOA is commonly seen in wrinkly and elderly people, and the main clinical symptom is arthralgia, which is manifested by recent recurrent knee joint pain [29] . Arthralgia is aggravated after moving or bearing weight, while relieves after rest. Local tenderness is an obvious symptom. Some patients have morning stiffness, but the symptom is no more than 30 minutes. With the disease progressing, the knee joint would be swollen, articular cartilage destruction, articular surface roughness, and bony crepitus (sense) may occur with joint activity. Joint deformity may appear as the patient's condition is further aggravated.
Auxiliary Examination. Laboratory examinations
show that the level of C-reactive protein (CRP) and/or erythrocyte sedimentation rate (ESR) are normal or slightly elevated. Articular cavity effusion (at least 2 times) is clear and sticky, and the leukocyte count is less than 2000 mL. e X-ray examination in standing or weightbearing position shows that the joint space appears asymmetrical narrow, the subchondral bone appears sclerosis and cystic degeneration, and the joint marginal appears osteogenesis and forms osteophyte, and the joint may even appear deformity.
Chondromalacia Patellae
Clinical Manifestation.
Chondromalacia patellae is common in sports enthusiasts, most of whom has a history of trauma. Initial pain appears in the patella or knee. It is obvious at the beginning of activity, while alleviated quickly. But the pain will aggravate with prolonged exercise and then disappears after rest. When the condition is aggravated, the pain time is longer than that of the remission time. In severe cases, patients cannot be squatted and have trouble in step movement. Sometimes, patients appear lower extremity weakness suddenly and fall down. Physical examinations suggest that the prevalence of patellar edge tenderness in these patients is more than 90%. Grinding the patella in extending the position may result in patella friction and associated pain [30] .
Auxiliary Examination.
In the early stage, there is no abnormality in the X-ray film. In the advanced stage, osteophyte would be formatted at the edge of the patella, the patella joint surface would be unsmooth, and the joint space would be narrow. Radionuclide bone imaging examination can reveal the localized radionuclides of the patella, which is essential for early diagnosis. 
Auxiliary
Examination. X-ray shows sclerosis, roughness, and bone hyperplasia on patellar articular surface. MRI examination has a specific diagnostic value.
Subpatellar Fat Pad Inflammation
Clinical
Manifestation. Subpatellar fat pad inflammation most commonly occurred in mountainclimbing enthusiasts and long-term squatting position workers, who have a long history of knee joint strain. e disease develops slowly, and is manifested as pain in the knee joint and asthenia at the anterior inferior side of the knee. e tenderness appears in the lower margin of the patella and both sides of the patellar tendon. e knee joint pain aggravates with activity and alleviates after rest. With the patients condition worsened, the pain will be persistent and aggravated when squatting or going up and downstairs [32, 33] .
Auxiliary Examination.
Knee joint X-ray examination can help exclude knee osteoarthritis, and MRI examination can help exclude knee joint meniscus and other injuries.
Knee Joint Medial Collateral Ligament Inflammation
Clinical Manifestation.
Knee joint medial collateral ligament inflammation is common in ball and snow athletes because of more jumping activities. Pain appears in the medial part of the knee when medial accessory ligament is damaged. When medial accessory ligament is partly ruptured, the pain sharpens and walking will be affected. When the ligament is completely ruptured, the pain will be significantly aggravated, and there will be muscle spasm, limitation of knee flexion or extension, and walking Pain Research and Management 3 difficulties. Patients with medial accessory ligament inflammation have signs of tenderness at both starting and ending points of medial accessory ligament.
Auxiliary Examination.
e X-ray film shows normal findings. MRI could help to determine the degree of injury in the ligament and knee.
Knee Joint Lateral Collateral Ligament Inflammation
Clinical Manifestation.
e patients and their clinical manifestations are the similar to those people with knee medial accessory ligament injury. Knee joint lateral accessory ligament inflammation normally happens after injury. However, because of lateral accessory ligament disconnecting with joint cavity, it rarely causes joint effusion. e tenderness is obvious at both starting and ending points of lateral accessory ligament.
Auxiliary Examination.
e MRI examination could help to reflect the damage degree of ligament and effusion in the knee joint.
Diagnostic Criteria
Degenerative Knee Osteoarthritis
(1) Recurrent episodes of genual arthralgia for one month [23, 34, 35 ] (2) X-ray examination shows asymmetric arthrostenosis, subchondral bone sclerosis and (or) cystic degeneration, and osteophytes of the joints (3) Synovial fluid (at least 2 times) is clear and viscous, and the leukocyte count is less than 2000 ml (4) Middle-aged patients (over 40 years of age) (5) e time of morning stiffness is less than 30 min (6) Bony crepitus occurs with joint activity (7) e level of ESR or CRP is normal or slightly high [36] Degenerative knee osteoarthritis can be diagnosed by fulfilling following conditions: (1) + (2) or (1) + (3) + (5) + (6) or (1) + (4) + (5) + (6). (7) is for reference.
Imaging classification (Kellgren-Lawrence level). Pain Research and Management
Chondromalacia Patellae
Patellar Tendonitis
(1) Pain at jumping or squatting and no pain at walking [39] (2) Pain at the beginning of movement, reduced or disappeared after activities, and feeling fatigued pain after exercise (3) Patellar tendon tenderness (4) Local swelling (5) B-mode ultrasonography shows the signs of patellar tendon inflammation [40] Patellar tendonitis can be diagnosed by fulfilling following conditions: (1) + (2) + (3) + (4) or (1) + (2) + (3) + (5). 
Subpatellar Fat Pad Inflammation
Lateral Collateral Ligament Inflammation
(1) Lateral of knee joint pain [42] (2) Lateral collateral ligament tenderness (+) (3) Lateral compression test (+) (4) X-ray examination shows calcification of ligament and ossification
Medial collateral ligament inflammation can be diagnosed by fulfilling the following conditions: (1) + (2) + (3) or (1) + (2) + (3) + (4).
It is recommended to use MRI for auxiliary examination, and MRI combined with clinical symptoms and signs can help definitive diagnosis and staging of disease.
Differential Diagnosis
Knee Rheumatoid Arthritis.
Knee rheumatoid arthritis is a synovial inflammation disease of the knee caused by various causes. Chronic inflammation of the synovial membrane leads to hyperplasia of the knee joint, erosion of articular cartilage and ligaments, etc., eventually resulting in deformity and loss of function. Knee rheumatoid arthritis usually affects middle-aged women, and its typical symptoms are symmetrical polyarthritis, morning stiffness, and rheumatoid nodules around the knee joints in severe patients. A laboratory test reveals continuing positive in the rheumatoid factor. Magnetic resonance imaging is more sensitive in the early diagnosis of rheumatoid arthritis due to its high tissue resolution [43] .
Rheumatoid Arthritis.
Rheumatoid arthritis is closely related to human hemolytic streptococcal infection. e most common clinical manifestations of rheumatoid arthritis are knee pain, myalgia, muscle weakness, increased muscle enzymes, myogenic damage, etc. Irregular fever without chills appears before rheumatism and reveals insensitive to antibiotic therapy, and there are some abnormities in the blood test of autoantibody, such as anti-ENA antibodies, anti-ds-DNA antibodies, anti-platelet antibodies, anti-nuclear antibodies, and anti-cardiolipin antibodies. In the acute phase of the disease, blood sedimentation rate can reach 90 mm/hr or more; the level of C-reactive protein exceeds 30 mg/L (30 μg/mL) and then gradually returns to normal after 1-2 months.
e proportion of males and females is nearly equal, and the initial episode affected is more common in 9-17-years-old. e musculoskeletal ultrasound for rheumatic osteoarthropathy in the children can provide an accurate theoretical basis for the diagnosis of the disease [44] .
Posttraumatic Knee Arthritis.
e knee joint is the site most susceptible to injury. Posttraumatic knee arthritis is a disease with main clinical manifestations of joint pain and dysfunction, which may occur in any age group, with a history of knee trauma, pain, and even swelling. Its main pathological changes cover traumatic degeneration of articular cartilage and secondary cartilage hyperplasia, ossification. ere are no specific laboratory tests for traumatic arthritis. Some X-ray findings of the knee joint include fractures or malunion lines, space narrowing, subchondral articular sclerosis, and bone spur formation, and at late phase, unsmooth joint surface, bone deformation, and intracapsular corpus liberum [45] . Pain may be induced by activities, and patients may feel a sensation of rough friction Pain Research and Managementwhen moving the knee joint. However, X-ray imaging shows joint deformation and locked joint.
Tuberculosis of the Knee Joint.
e majority of tuberculosis of the knee joint are secondary to pulmonary tuberculosis, and however, some of them are primary [46] . Generally tuberculosis of the knee joint is of bone type, and the synovium type may exist when the synovial membrane is attacked by hematogenous infections. X-ray imaging of bone type of joint tuberculosis is characterized by asymmetry of the joint space narrowing or destruction of the joint bone and periarticular soft tissue swelling. Synovium type of joint tuberculosis progresses slowly, with bone destruction limited to the edge of the articular surface, which gradually affects the weight-bearing part of knee.
e early X-ray examination shows swelling of the joint capsule and articular soft tissue, increased density, normal or widened joint space, and osteoporosis. All these changes are attributed to the formation of granulation tissue and joint effusions arose from swelling and thickening of the synovial membrane. High-frequency ultrasound can show the degrees of synovial thickness, effusion, cartilage, and bone damage in the tuberculosis of the knee joint, having an important value for the diagnosis [47] .
Infectious Arthritis of the Knee.
e clinical manifestations of warmth, pain, swelling, and redness and the microbiological examination of the infection site are helpful for diagnosis. In most cases, laboratory tests reveal ESR accelerating, white blood cell count, and C-reactive protein level increasing. WBC count in the synovial fluid sample of the acute infected swollen joint was >20000 μl, and the neutrophils rate was >95%.
e viscosity and sugar concentration of synovial fluid decreased. Gram-negative and Gram-positive bacteria in 50% to 75% of the infected joint can be identified by Gram staining. Synovial fluids also require anaerobic and aerobic cultivations. Anaerobic infection can be confirmed from the odor in synovial fluid, gas shadows in joints, or periarticular soft tissue under X-ray imaging. e latest literature proved that procalcitonin has a good efficacy in the diagnosis [48] .
Prevention and Health Education
Patient education of knee osteoarthritis has been carried out to make patients fully aware of the natural progression of the disease, the purpose of the treatment, the usage and side effects of the medication as well as to minimize psychological burdens. By strengthening self-management, we can significantly improve the quality of life for these patients.
Self-Management and Countermeasures.
To facilitate chronic care management for degenerative knee osteoarthropathy [49, 50] , it is essential to emphasize the coparticipation of doctors and patients. is supports patients in developing an efficient self-management scheme. It is furthermore important to educate patients about the disease's etiology, prevention, and treatment. rough the general clinic, standardized telephone follow-up, consulting [51] , health examination etc., a high risk population for knee osteoarthropathy will be selected for dynamically tracking the current situation and trend of health change in order to achieve the best preventative care measures.
Daily Care.
It is important to pay attention to the protection of hurt joints at an early stage in order to avoid further damage. Lifestyle changes such as avoiding stairclimbing and crawling for long periods of time can occur. It is advisable to choose a combination of exercises to reduce the frequencies and lasting time of pain. Furthermore, since changes of weather may increase pain, damp as well as cold should be avoided.
Keeping a Healthy Weight.
Patients with BMI > 25 should adopt a low caloric diet as well as get into the habit of performing aerobic exercise [52] . Excessive knee bearing should be avoided in order to reduce the risk of joint degeneration.
Walking with an Electronic
Monitor. Slow walking under guidance of an electronic monitor is advised to activate cartilage metabolism and prevent muscular atrophy [53] .
Psychological and Social Support.
Health care staff may give psychological and social support to release the psychological burden of elderly people and increase the compliance of disease treatment.
Doctor-Patient Communication.
Full communication between health care staff and patients on etiology and prognosis of their disease, and comprehensive information about the purpose, curative effect, and rehabilitation measures before and after the treatment with drugs or surgical operations, can greatly improve the compliance of the patients and the prognosis of the disease treatment.
Therapies
Nonpharmaceutical
erapies. Individualized rehabilitation evaluation, including the items of knee joint activity, lower limb muscle and muscle strength, degree of pain, and local soft tissue condition, should be implemented for patients with degenerative knee joint disease, through which comprehensive rehabilitation treatment plan can be formulated.
Physiotherapeutics.
Physiotherapy for degenerative knee joint disease may reduce pain and joint stiffness, eliminate inflammation, enhance the stability of muscles and joints, and improve joint function and the ability of daily activities [54, 55] .
(1) Ultrashort Wave erapy. e treatment of degenerative knee joint disease with ultrashort wave therapy can help reduce knee joint pain but has little effect on knee function improvement. Microheat and tepid are commonly chosen in ultrashort wave treatment.
(2) Medium-and Low-Frequency Electric
erapies. Medium-and low-frequency electric therapies are used to treat chronic inflammation, adhesion, muscular atrophy, and joint stiffness. Transcutaneous electrical neural stimulation is an effective way to control pain.
(3) Ultrasound
erapy. Ultrasound therapy can significantly relieve knee pain and partially improve the knee joint function in DKOA patients. Ultrasound therapy is used for the treatment of joint swelling and adhesion.
(4) Shockwave erapy. Extracorporeal shockwave therapy for degenerative knee joint disease can help relieve knee pain and improve the knee function. e efficacy of moderate energy is better than that of low energy.
(5) Infrared Treatment and Magnetic erapy. Low energy red light and infrared-ray therapy can help relieve pain and improve knee functions in patients with DKOA. Magnetic therapy is used to treat chronic inflammation such as arthritis and soft tissue inflammation around the joints [56] .
(6) Millimeter Wave erapy. Millimeter wave therapy reduces knee pain score and improves joint activity.
Rehabilitation
erapy. Rehabilitation therapy relieves pain and improves joint activity [57] . Patient education, exercise, and body mass reduction are the economic first-line treatment programs [58, 59] .
(1) Exercise erapy. Exercise therapy mainly focuses on the function of muscle and joint activity [60] , which is an important measure to prevent joint degeneration [61, 62] . Exercise therapy includes the following: (1) muscle strength training: strength training for quadriceps, hamstring, hip abductor group, and hip adductor group; (2) joint activity training: from nonweight-bearing to weight-bearing joint activity training; (3) body fitness training (aerobic exercise); (4) walking under the monitoring system.
(2) Spa. Arthritis of different ages can be treated with warm water for rehabilitation, which has obvious advantages and great safety [63, 64] .
(3) Application of Walking Aids. Walking aid instrument can be appropriately used to alleviate the knee load for patients suffering from degenerative bone joint disease of the lower extremities.
Pharmacological Treatment.
e main purpose of pharmacological therapy is to relieve pain, reduce inflammatory response, and improve joint function and the quality of life in the patients with degenerative knee osteoarthritis. e commonly used drugs are divided as follows:
9.2.1. Acetaminophen. As a kind of acetanilide antipyretic analgesics, acetaminophen only relieves a mild-moderate pain.
is product has no obvious anti-inflammatory effect, and the patients with mild pain can be used as the preferred drug for short-term use. Major adverse reactions include gastrointestinal symptoms and hepatotoxicity. Patients with severe liver and kidney dysfunction and patients allergic to acetaminophen are prohibited to use it [65] [66] [67] .
Nonsteroidal Anti-Inflammatory Drugs (NSAIDs).
NSAIDs can be recommended as the first-line drugs in the treatment of DKOA. Of note, NSAIDs should be used with caution in patients who are the elderly or has a history of asthma induced by aspirin, hepatorenal impairment, and coagulative dysfunction. NSAIDs are contraindicated and should be avoided in patients with upper gastrointestinal hemorrhage or perforation. erefore, the patients should be fully evaluated before using these medicines and following the principle with minimum effective dosage, short course of treatment, and individualization as well.
(1) Oral NSAIDs.
e selective NSAIDs could be more targeted to inhibit COX-2 enzyme, and the risk of adverse reaction of the digestive system was lower than that of nonselective NSAIDs. e representative drug is celecoxib.
(2) Topical NSAIDs. Topical NSAIDs could directly be used in the pain site and can quickly exert analgesic effect by penetrating into the local tissue, which can get a high local analgesic dose. Also, compared with Oral NSAIDs, topical NSAIDs have slighter systematic adverse reaction risks. e common adverse reactions for topical NSAIDs are erythema, itching, dryness, etc. ese symptoms can be self-relieved [65] [66] [67] [68] [69] [70] .
(3) Intravenous NSAIDs. Intravenous NSAIDs could be used in patients who are unable to take oral medication or need intravenous fluids. e representative drug is ibuprofen injection.
Opioids.
It will be applied for the patients with no response to other analgesics or for the patients with moderate to severe acute and chronic pain. e use of opioids should follow the principle of individuality. Common adverse reactions include dry mouth, nausea, vomiting, dizziness, lethargy, and constipation. e overdose of opioids can cause respiratory depression. Tramadol should not be used in conjunction with 5-hydroxytryptamine drugs in order to avoid the occurrence of 5-hydroxytryptamine syndrome [68, 69] .
Glucosamine and Chondroitin Sulfate.
Glucosamine is often used in dietary adjuvant therapy for osteoarthritis and can be combined with nonsteroidal anti-inflammatory drugs Pain Research and Management [71, 72] . However, the efficacy remains controversial. Some patients may experience gastrointestinal discomfort, lethargy, headache, and skin response. Patients allergic to shellfish are prohibited to take glucosamine.
Chondroitin sulfate can be used as an adjuvant for chronic pain. However, chondroitin sulfate can increase the risk of hemorrhage. erefore, the patients taking anticoagulant should use such drugs with caution [73] .
9.2.5. Glucocorticoid. Intra-articular or pain points glucocorticoids injection may be used to manage acute pain and localized inflammation associated with DKOA, or the pain which is unresponsive to oral or external analgesics. Glucocorticoid can inhibit the protein polysaccharide synthesis in articular cartilage, and long-term use in the articular cavity can aggravate the damage of articular cartilage and aggravate the symptoms.
us, using articular cavity injection of glucocorticoid arbitrarily is not recommended. As a general rule, the number of injection is limited to three for a single joint per year.
e patients with severe mental history, active gastrointestinal ulcer, recent gastrointestinal anastomosis, severe osteoporosis, diabetes, hypertension, and infection are prohibited to use glucocorticoid [65, 74, 75] .
Sodium Hyaluronate.
Its efficacy is still in controversial. However, it is recommended for early and medium to use for the patients with DKOA.
9.2.7.
Vitamins. Due to the antioxidation effect, Vitamins A, C, and E are beneficial for the treatment of DKOA. By the way, vitamin D exerts the therapeutic effect by bone mineralization and cell differentiation [76] .
Traditional Medicine.
Traditional medicine includes traditional Chinese medicine, Tibetan medicine, needle knives, silver needles, internal thermal needles, acupuncture, and massage.
Chinese medicine doctors believe that osteoarthritis is a "bone impediment." e main reason is the deficiency of liver, spleen, and kidney, causing the local joints and tendons affected by wind, cold, and wet. Clinically, they often fall into the category of marrow depletion due to kidney deficiency, yang deficiency due to yin excess, and blood stasis [77] . Traditional medicine therapies can be listed as follows:
(1) Internal application of traditional Chinese medicine.
Commonly used proprietary Chinese medicines include Huoluo Pills, Duhuojisheng Pills, Zhuangyao Jianshen pills, and Zhuifeng Tougu Pills [78] . Clinically, patients taking Chinese patent medicines orally are advised to regularly test liver and kidney functions to ensure the safety of medication. (2) External application of traditional Chinese medicine.
External application of traditional Chinese medicine, with rare adverse reactions, can significantly relieve mild-to-moderate joint pain. Commonly used methods include Chinese herbal fumigation and washing therapy, Chinese herbal iontophoresis, and
Chinese herbal plaster. As herbal analgesics, several Tibetan medicines like Qizheng pain-relieving plaster and Qingpeng ointment exert antiinflammatory and analgesic effects to help alleviate osteoarthritis pain and discomfort effectively [79] . e main mechanism is that those herbal analgesics can inhibit the abnormal immune activity of the pain pathway [80] , inhibit the proinflammatory effects of various cytokines, and delay the destruction of the cartilage matrix. (3) Cupping therapy. Cupping can alleviate joint pain and stiffness and improve the quality of daily life and general condition [81, 82] . Especially when induration and cords in joints can be palpable, or ache, tenderness, numbness, and other pathological features are existed, cupping therapy combined with stabbing is effective. (4) Acupuncture therapy. Acupuncture, a nonpharmacological treatment, with few side effects, great safety, and effectiveness, is recommended as a basic therapy for osteoarthritis [83] . Ashi points and local acupoints are often chosen to implement warm acupuncture moxibustion, direct moxibustion, or suspended moxibustion. For severe joint pain, especially in cold cases, warm needle or fire needle therapy is recommended. (5) Needle knives therapy. Needle knife is a kind of therapeutic tool integrated traditional Chinese medicine and western medicine. e main mechanism of needle knife therapy is to relieve the local myofascial attachment points. By relieving the dynamic imbalance and restoring the mechanical balance of joint, the therapeutic effect can be achieved. For the muscle fascia adhesion, joint function limitation, and obvious deformity, acupuncture treatment is recommended. e choice of the site of administration is at the junction of pain points or tender points around the joints, or at sites of hyperosteogeny of the joints. e treatment was performed once a week, up to 3 times [84, 85] . (6) Silver needles therapy. e silver needle originates from the ancient "Nine-Needles", and it has the function of "treating other areas" and is "good for joints." On account of the unique acupuncture and heat transfer diffusion effect of deep tissue, it produces anti-inflammatory and analgesic effects, improves blood supply, and relaxes muscle contracture. It has a significant long-term effect on chronic pain. Myofascial start and end points, fascial space, and local acupoints around the joints can be selected as the treatment sites of osteoarthritis. e treatment was performed once per week, and two or three times constituted one course of treatment [86, 87] . (7) Internal thermal needles therapy.
e internal thermal needle is made on the basis of traditional acupuncture and silver needles, and its mechanism of action is similar to silver needles. Due to the stainless steel material, the thermal conductivity 
Minimally Invasive erapy.
Minimally invasive treatment guided by imaging is an effective method for the treatment of knee osteoarthropathy.
Injection erapy.
Injection is a common method for the treatment of knee osteoarthropathy. For moderate and severe pain, trigger point injection, nerve block, and intraarticular injection can be used. Trigger point injection (local anesthetics + corticoid) can quickly relieve pain in patients with degenerative knee osteoarthritis accompanying ligament and tendon injury or inflammation but is not recommended to be used frequently or for a long time and as a first-line treatment method [88] [89] [90] [91] [92] . e injection of glucocorticoid and sodium hyaluronate into a point injection has been controversial. Most guidelines recommend the former [93] [94] [95] [96] . Glucocorticoid is recommended when it is joint effusion or resting pain [97] . PRP [98] [99] [100] and ACS [101] [102] [103] have been used more in recent years and can be used in articular injection [97, 104] . Especially, it is safe and effective for PRP to be injected into the articular cavity for the treatment of osteoarthritis [105] . e more mature methods of nerve block for knee osteoarthritis are mainly femoral nerve [106] , adductor canal, and saphenous nerve block [107] [108] [109] [110] . Contraindications should be strictly controlled in injection therapy, especially in intra-articular injection [111] . Patients with local skin diseases at the injection site, diabetes mellitus, high blood pressure, and mental illness should be implemented with caution. e local or total body infection and low immune function are contraindications. If trigger point injection has been implemented for 2∼3 times and the pain was not relieved, alternative treatment strategies should be considered.
Radiofrequency erapy. Indications are as follows:
(1) knee OA with moderate to severe pain and no response to at least 3-6 months of conservative treatment; (2) persistent pain after total knee arthroplasty (TKA) and conservative treatment [112, 113] .
Contraindications are as follows: acute knee pain, bleeding tendency, localized infection, systemic infections, neurologic or psychiatric disorders, pregnancy, and pacemakers.
Procedures and adverse reactions:
(1) RFS (standard radiofrequency): RFS can be performed under X-ray or ultrasonic imaging guidance, with a cannula advanced into the joint towards the area connecting the shaft to the epicondyle. e area is stimulated to identify the nerve position and to ensure that no motor nerves are activated, as evidenced by absence of fasciculations. e RF electrode is then advanced through the cannula to the target area. e electrode tip heats up targeted local tissue within a few millimeters to a temperature typically greater than 65∼90°C for 120∼130 seconds. Adverse effect is as follows: prolonged (2-6 weeks) hypoesthesia in the medial aspect of the knee was observed. (2) RFP (pulsed radiofrequency):
e pulse generator produces pulses with an amplitude of 45 V lasting 20 milliseconds every 500 milliseconds (twice per second). e tissue temperature reaches a maximum of 42°C. Targets are as follows: (a) intra-articular: the entry point for the RF cannula was the anterolateral aspect of the knee midway between the femoral and tibial surfaces. RFP lasts for 10-15 min. (b) Major nerves or their main branches: femoral and sciatic nerves or their main branches (saphenous, tibial, and common peroneal nerves) were targeted. RFP lasts for 4-8 min. No adverse reactions were reported.
Intra-Articular Ozone Injection erapy.
Indications are as follows: knee OA pain, Kellgren-Lawrence grade 2-3 [114] [115] [116] [117] .
Contraindications are as follows: ozone allergy, hyperthyroidism, G-6-PD deficiency, recent myocardial infarction, bleeding tendency, and pregnancy. Be cautious when hepatic and renal insufficiency were present.
Procedure and adverse reactions are as follows: intraarticular applications with an ozone concentration of 20-30 mg/L and volumes between 5 and 15 mL once a week for 3-4 weeks. Adverse reactions like transient pain when injecting was reported.
Cryotherapy.
Cryotherapy following total knee replacement (TKR): application of cold temperatures to the skin around the knee following surgery by means of ice packs, cooling pads, or other commercial devices within 48 hours after surgery, either continuously or replacing ice packs every 1.5-4 hrs [118] . Blood loss and pain could be improved mildly. Adverse reactions include discomfort, local skin reactions, superficial infection, cold injury, and venous thrombosis.
Cryoneurolysis of infrapatellar branch of the saphenous nerve (IPBSN): (1) indication: knee OA with moderate to severe pain, Kellgren-Lawrence grade 2-3, ≥50% reduction in VAS pain score when performing the activity that elicited the worst pain following a diagnostic lidocaine block of the IPBSN; (2) contraindication: gross deformity of the knee and body mass index (BMI) ≥35 kg/m 2 ; (3) procedure and adverse effects: inject nitrous oxide with iovera device to form a highly localized cold zone via the Joule-ompson effect. Low temperatures (−20°C to −100°C) to peripheral nerves cause Wallerian degeneration. Adverse effects include Pain Research and Managementaltered sensation, bruising, crusting, hyperpigmentation, itching, local pain, numbness, redness, swelling, tenderness on palpation, and tingling.
Surgical Management.
Patients with severe lesions and obvious dysfunction of the knee who failed the treatments above may be considered to have surgical management, which includes the following: (1) knee arthroscopy [119, 120] : arthroscopic intra-articular lavage is performed to remove fibrin, cartilage residues, and other impurities if other minimally invasive treatments were invalid; arthroscopy with partial meniscectomy, joint debridement, or a combination of both techniques may be effective in patients who had mild-to-moderate osteoarthritis of the knee with a varus or valgus angle <5°; and however, the conventional application of arthroscopy was not supported by most of the literature evidences. ere are adverse reactions such as deep vein thrombosis, pulmonary embolism, infection, and even death. (2) Osteotomy [121] : it can improve the balance of the joint force line and effectively relieve the knee pain in patients. (3) Arthroplasty [122] [123] [124] : progressive degenerative knee osteoarthritis in patients over 60 years with poor conservative management may be treated with joint replacement, which can significantly alleviate pain and improve the physical function of the knee. (4) Arthrodesis [125] .
Conflicts of Interest
e authors declare that they have no conflicts of interest.
